ABSTRACT: This investigation was conducted to investigate the effect of plant density (145, 105, 80 and 65 plants/14.5 m 2 ) and some vitamins (vit. B 1 , vit. C, vit. E) and active yeast on vegetative growth traits of Ocimum basilicum plants.
INTRODUCTION
Ocimum basilicum, L. is a member of Lamiaceae family. This species originated in Egypt and East Mediterranean. Basil has a long history of use as food flavors, perfumes and medicinal values.
In suitable plant density, plants are completely used under environmental conditions (water, air, light and soil) and inter or intra specific competition is minimum (Sadeghi et al., 2009; Chegini et al., 2012; Abbas, 2014; Bekhradi et al., 2014 and Atghaei et al., 2015) on basil plants.
Active yeast is a natural safety biofertilizer causes various promoted effects on basil plants (Salman, 2006 , El-Keasy et al., 2011 , Abd El-Salam, 2014 , El-Naggar et al., 2015 and Nassar et al., 2015 .
Many authors concluded that, some vitamins as antioxidants have positive effect on plants such as, Abd El-Salam, 2014 on basil plants, Shehata (2013) on guar and Botros (2013) on caraway and Helmy (2016) on cumin plants. This study aimed to investigate the effect of plant density and some natural substances to achieve maximum herb yields of basil under the conditions of Minia Governorate.
MATERIALS AND METHODS
The experiment was carried out during the two seasons of 2014 and 2015 at the floriculture Nursery at the Experimental Farm of Faculty of Agriculture, Minia university to investigate the effect of plant density and active yeast, as well as, some vitamins and their interaction on the vegetative growth and total herb yield of Ocimum basilicum, L. plants.
The experiment was arranged in a complete randomized block design in a split plot design with three replicates. The main plots (A) included four plant densities, while six treatments of active yeast and vitamins, as well as, control occupied the sub plots (B). Therefore, the interaction treatments (A×B) were 24 treatments. The experimental unit (plot) was 7.25×2.0 m and contained 5 rows. The seedlings at the stage of 4-5 leaves and 11-12 cm height were transplanted (March 1 st , in both seasons) and cultivated in hills, therefore, each plot contained 145, 105, 80 and 65 plants/14.5 m 2 . The physical and chemical analysis of the used soil in both seasons are determined according to Jackson (1973) and shown in Table (a).
Treatments:

Main plots (A):
The main plots (A) included the following four plant densities: 
Sub plots (B):
The sub plots (B) were devoted to six treatments as follows:
1. Control (spray with tap water).
2. Thiamine, vit. B 1 at 50 ppm.
3. Ascorbic acid, vit. C at 50 ppm.
4. Alpha tocopherol, vit. E at 10 ppm.
5. Vit. B 1 + vit. C + vit. E at 50, 50 and 10 ppm, respectively.
6. Active dry yeast (ADY) at 5 g/l.
Each of suspension of yeast and vitamins were applied by hand sprayer, 3 times. The first one was after 6 weeks from transplanting date (April 14 th ), the second one was added after two weeks from the first cut (May 28 th ) and the third one was added after two week from the second cut (middle of July). The plants were sprayed till run off. All agricultural practices were performed as usual, in the region for the production of sweet basil plants.
Harvesting times:
During each experimental season, the plants were harvested three times at approximately 50% flowering. In each harvest, the plants were cut leaving about 10 cm above the soil surface. The first cut was done on 14 th of May, the second cut was done on 1 st of July. Meanwhile, the third cut was done on 28 th of August in the two growing seasons. 
Data recorded:
Vegetative growth parameters:
The following data were recorded at the harvesting time of each cut:
 Number of branches/plant/cut.  Leaf area (cm 2 ).
 Fresh weight of herb/plant/cut (g/plant).
 Dry weight of herb/plant/cut (g/plant).
In addition, the following data of vegetative growth characters were also calculated:
 Total fresh weight of herb (g/plant/season).
 Total dry weight of herb (g/plant/season).
 Yield fresh weight of herb (ton/fed/season).
 Yield dry weight of herb (ton/fed/season).
Statistical analysis:
The obtained data were tabulated and statistically analyzed according to MSTAT-C (1986) and the L.S.D. test at 5 % was followed to compare between the means.
RESULTS AND DISCUSSION
Vegetative growth traits: Plant height (cm):
The effect of plant density on the plant height had significant in the three cuts in the two experimental seasons. The tallest plants observed in 145 plants/14.5 m 2 followed by 105 plants/14.5 m 2 , 80 plants/14.5 m 2 then 65 plants/14.5 m 2 which gave the shortest plants in the three cuts in the two seasons (Tables, 1 and 2). Plant height was increased with increasing plant density of Ocimum spp. (Balyan et al., 1987 , Sadeghi et al., 2009 , Patel and Kushwaha, 2013 and Abbas, 2014 . Tables (1 and 2) showed that all used treatments of vitamins and active yeast significantly increased plant height during the three cuts in both seasons comparing with untreated plants. Among five used treatments, active yeast gave taller plants than those obtained by any other treatments and control. In this respect, ElKeasy et al. (2011); Abd El-Salam (2014) ; El-Naggar et al. (2015) and Nassar et al. (2015) on basil plants found that active yeast treatment increased plant height.
Data presented in
The interaction between plant density and some vitamins, as well as, active yeast treatments was significant for plant height in the three cuts in both seasons (Tables, 1 and 2). The tallest plants were produced due to the highest density treatments (145 and 105 plants/14.5 m 2 ) which supplied with active yeast or vit. B 1 + vit. C + vit. E (in some cuts).
Number of branches, leaf area, herb fresh and dry weights/plant/cut:
The results showed that, number of branches/plant/cut (Tables, 3 and 4), leaf area (Tables, 5 and 6), herb fresh and dry weights/cut (Tables, 7, 8, 9 and 10) were greatly affected with plant density. Such four characters were gradually increased upward by the gradual decrease in plant density with significant differences among density treatments in the three cuts in the two growing seasons. So, the highest values were obtained with lowest density (65 plants/14.5 m 2 ). Similar results were obtained by Balyan et al. (1987) and Davis (1993) on sweet basil.
All used five treatments significantly increased number of branches, leaf area, fresh and dry weights per plant during the three cuts in both seasons comparing with control treatments (Tables, 3 to 10). Among such five treatments, active yeast treatment significantly increased such four characters comparing with other used treatments. (2014) and Nassar et al. (2015) on basil plant. The positive effect of vitamins on improving plant growth was reported by Khalil et al. (2010) and Abd El-Salam (2014) on sweet basil.
The interaction between main and sub plot (A×B) treatments was significant for number of branches, leaf area, herb fresh and dry weights/plant/cut during the three cuts in both seasons, except for number of branches in the third cut in the second season and leaf area during the second cut in the first season as clearly shown in Tables (3 to 10 Tables (11 to 14) indicated that the effect of density on herb fresh and dry weights/plant/season and /fed/season becomes significant. Comparing the means showed that density of 65 plants/14.5 m 2 had a higher values of herb fresh and dry weights/plant compared to the other treatments. Moreover, both characters of herb fresh and dry weights/fed were the highest values with the highest density (40000 plants/fed) as compared with other densities (28966, 22069, 17931 plants/fed).
The number of plants per unit area is the most important among yield components (Khafi, 2003) . Similar results were obtained by Balyan and Sobti (1990) ; Davis (1993) and Chegini et al. (2012) on sweet basil.
Data, also, sweet basil that all used five treatments of vitamins and active yeast significantly increased herb fresh and dry weights/plant and /fed in both seasons comparing with control treatments. The treatment of active yeast recorded the maximum yield herb fresh (34.2 and 35.5 ton/fed in both seasons, respectively) and dry weights (9.336 and 11.146 ton/fed in both seasons, respectively) as compared with other treatments.
Many investigators proved that treated plants with active yeast led to significantly increased in total fresh and dry weights such as, Salman (2006) The interaction between main and sub plots (A×B) was significant for herb fresh and dry weights/plant and /fed in both seasons (Tables, 11, 12, 13 and 14) . The best interaction treatments for herb fresh and dry weights/plant were lowest density (65 plants/14.5 m 2 ) with active yeast or vit. B 1 + vit. C + vit. E (Tables, 11 and 
